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Cushioning conversion machine with integral shelf 

(57) A cushioning conversion machine for producing dunnage from eg paper includes an integral shelf 60. 
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IWrEORATHD. SELF-CONTAINED PACKAGING SYSTHM AND METHOD 

Fittfdoftfie [fivftntton ^ 

The invention described herein relates generally to a packaging system 
and method for producing a dunnage product from aheet material and for 
facilitating use oT the dunnage product particularly In a limited space. 

Background oflhe invention 

In the process of shipping en Hem from one location to another, a 
protQcttvo pockaging mCvlert^eti Ia fyplraNy pl;iced in the ahtpping case, or hox, to fiH 
any volda and/or to cushion the item durfng the shipping process. 

Some convenfksnal protective packaging materials ana plastic foam 
peanuts and plastic bubble pack. While these conventional plastic materials 
seem to perform adequately as cushkMiIng products, they are not without 
disadvantages. Perhaps the nxisf serious drawt>ack of plastic bubble wrap and/or 
plastic foam peanuts is their effect on our envbpnment. Quite STmply* these 
plastic packaging materials are not bkxfegradable and thus they cannot avoid 
further multiplying our planet* e already critical waste disposal problems. 

Consequently, paper protective packaging material has become a very 
popular alternatfve. Paper Is blodegredable, recyclable and composed of a 
renewable resource, making It an environmentally responsible choice for 
consctentk^us industries. 

WhUe paper In sheet form couM possibly be used as a protective 
packaging material, K is usually prefsrable to convert the sheets of paper into a 
pad or other relatively tow density dunnage praducL This conversion may t>e 
accomplished by a cushioning conversion machine, such as those disclosed In 
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commonly assigned U.S. Patent Nos. 4.968.291; 5.123.889 and 5.322,477, The 
therein disdosed cushioning conversion machines convert sheet stock material, 
such OS paper In muW-ply fomi. Into a relatively low density dunnage product 
These machines Include a forming assembly through which Ute sheet stock 
matertal is advanood hy a reed assembly "nic forming assembly c^ses the 
Sheet stock matertal to be Inwardly folded on Itself and crumpled to form a 
relatively low density strip of oushtonlng. The strip of cushtoning is eevened to 
form pads of desired lengths by a severing assembly downstream of the forming 
and feeding assemblies. 
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In the above discussed cushioning conversion machines, and in many 
other types of dunnage pad producing madilnes, the pads are discharged 
through an outlet TypteaUy. the machine discharges the pads to a transfttonal 
zone from which the pads may be later removed at the appropriate time for 
16 insertion Into a oontainer (for example, a box, carton, etc.) for cushioning 
purposes. 

In the past a variety of arrangements have been used to provide a 
tmnsctksnal zone In a packaging system. For example, temporary receptacles 
» {jLe., bins) have been placed adjacent the machine's outlet so that the pads can 
be discharged therein to form a pile. At the appropriate Hme. a packaging person 
woukl reach Into the transitional receptacle, retrieve a pad from the accumulated 
pile, return to his/her woricstation and ther\*insert the pad Into the container- 

2fi Another transHk^nal zone arrangement uses a horizontal padcaging 

surface, such as a table top, onto which the machine deposits the pads. When a 
packaging need arises, the packaging person picks up the pad from the 
padcaging surface and inserts the pad into the container. 
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Other transitional zone anangements use conveyors to convey the pads 
away from the machine. The pads exiUng the machlf>e are fed onto a conveyor 
that transfera them to a packaging staUon. Often the conveyor also Is used to 
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accumulate a supply of pads that are made available to the packager at the 
packaging atafion. 

Some of the above mentkined arrangementa. however, require pemrwnent 
, Installation and occupy a large apace. It would be desirable to ha>^ a portable 
packaging system that Indudea a transitional zone. Furthermore, having a 
portable packaging system which can be set up quk*ly and easily In a limited 
amount of space also vtfoukl be desirable. 

^ <tnmmaiv fif tha Invention 

The present inventiort provides an Integrated, self-contained packaging 
system and method for converting multH>ly sheet material into a lower density 
dunnage product while provkling an Integral transWcn zone or packaging shelf. 
IS the system providing significant advantages over existing pad production and 
packaging anangements. 

The Invention is charaderbed by a stand having an Integral packaging 
shelf connected to a side of the stand and a cushioning conversion machine 
2D mounted to the stand and Including converston assemblies for converting muW-ply 
sheet material Into a less dense dunnage product The converston assemblies 
are supported within a housing which is In turn supported by the stand. The 
Integral packaging shelf Is posltfaned to receWe the dunnage prx)ducts. e.g.. pads, 
produced by the cushioning conversion machine. 

2S 

Accoiding to a prefened embodiment of the invention, the packaging shelf 
is retractable to lay substantially paiaUel to and adjacent a side of the stand, and 
the cushioning convension machine Is oriented in a substantially vertical position 
to give the system a relatively small Ibotprtnt Preferably the packaging shelf has 
30 a width that is equal to or less than the wndth of the stand. 

A preferred embodiment of the method according to the Invention includes 
supplying sheet matenal to a cushtoning converston machine, moving a 


padcaging shelf from a vertical relraclad position (o a horizontal extended 
posltjon, oorwavflng the.shfietjnaterial Into a relatively lower density dunnage 
product, and depositing the dunnage product on the padcaging ahetf. 

The supplying step nnay Include supplying a sheet material tl^ is 
biodegradQ|)le, recyclable and composed of a renewable resource, such as a 
sheet material Induding one or more plies of kratt paper, and the d^ositlng step 
may rndude depositing the dunnage product Into a container supported on the 
packaging shelf. The method may Indude one or more additional steps. Including 
moving the packaging shelf from the horizontal extended position to the vertical 
retracted position, and/or moving the padcaging system to a second packaging 
locatk)n. 

The foregoing and other features of the Invention are heretnafter ftJiiy 
16 described and particularly polntad out In the datms. the foUowing description and 
the annexed drawings setting forth in detan one or mora illustiatfve embodiments 
of the invention, such being Indicative, however, of but one or a few of the various 
ways in which the prindples of the Invention may be empbyed. 

20 Brief DeacriptiQn of the Drawings 

Rg. 1 is a side elevaiional view of Uie padcaging system, with the housing 
of the cushioning conversion madilne parttaify broken away to show the 
conversion assemblies therein. 

25 

Fig. 2 is a front elevational view of the packaging system of Fig. 1 . 

Fig. 3 Is a side elevational view of another eml>odlment of packaging 
systenri 'according to ihe invention. 

30 

Rg. 4 is a side elevational view of still another embodiment of packaging 
system according to the invention. 
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Fig. 5 13 an end elevatlonaJ view of the system of Fig. 4. 

rftfnIllMf P'^*'^"*to" 

An exemplary embodiment of the packaging system and m^hod according 
to the InvenUon yrtn be described «tth reference to Rgs. 1 and 2. The packaging 
system 10 Includes a stand 12. a cushioning convereion machine 14 for 
producing a dunnage product or pad 18. and a shelf assembly 17 for supporting 
the dunnage pad 16 until it is needed. 

The stand 12 is fbmwd of vertical and horizontal framing which is 
connected in such a manner to provide stable support for the system 10. 
Although a preferred configuration is ehovwn In Rgs. 1 and 2. other configurations 
may be employed In the construcfion of the stand. The stand 12 may Include 
wheels to fadltele moving the system 10 firom one location or packaging station 
to another location or packaging station. The stand 12 preferably includes an 
Integral stock roll holder assembly 18 for supporting a loB 20 of sheet stock 
material, although other rol support annangements may be used If desired. 

The sheet material preferably consists of one or more, typteally two or 
three, superimposed pfies rolled onto a hollow cyUndilcal tube to fonm the roll 20 
of sheet materiaL The sheet material may be supplied in other forms as well, 
such as in a fen^kied stack. The sheet material preferably Is biodegradable, 
recyclable and composed of a reiiewabie resource, such as kran paper. 

The cushioning conveision machine 14 converts the sheet material Into a 
relatively lower density cushioning/dunnage product or pad 1 8 (Fig. 1 ). An 
exemplary pad 16 produced by the Illustrated machine 14 compriaes the one or 
more piles of sheet material which have side or lateral edge portions thereof 
foWed inwardly over center portions thereof to fomi laterally spaced apart pillow 
portions extending along the length of the pad 16. The pillow portkins are 
separated by a central band portfan where the lateral edge portions are brought 
together. The lateral edge portions, which may be overtapped and/or Interieaved. 


are oonnected together and/or to undertytng center portions of the plies along the 
centra] band. In a preferred fbmi of cushioning pad 10, the connecting is 
accomplished by a combrnafion of coining and sfitchlng, the stitching being 
effected by perforations and/or cut tabs disposed along the central band. 
However, it will be appreciated by those skilled in the art that other ^es of 
conversion machines than the illustrated machine 14 may be used to produce the 
same or other forms of cushioning pads. For further details on an exemplary pad. 
reference may be had to published PCT Appfication No. US96/08109. which Is 
hereby incorporated herein by refstence. 

To compensate for changes In the diameter of the stock roK 20 as the 
sheet material is payed out, the system 10 includes a constant entry roller 22 at 
an upstream end of the cushksning conversion machine 14. The sheet material 
progresses in a downstream directton through the cushioning conversion madiine 
14 from the upstream end to a downstream end (tx>tfom to top as illustrated in 
Fig. 1). Downstream from the constant entry roller 22, separators 24-26 separate 
the plies of the eheet material. The constant entry roHer 22 and the separaf ois 
24-28 are mounted In a housing 28 which Is part of the cushioning conversion 
machine 14. Further details regarding the constant entry roller and separators 
may be found In U.S. Patent No. 5.1Z3,B£fd' 

The illustrated machine 14 generally comprises the housing 28 end 
cushion-produclng/converston assembnes. The housing 28 may bB mounted in 
any suitable manner to the stand 12. Preferably the housing 28 has a larger 
dimension or length oriented vertically to provkle the packaging system 10 with a 
small footprint that occupies relatTvely ntOe space. The conversion assemblies are 
mounted In the housing 26 along the length thereof to form the pad 16 from the 
sheet material. 

The conversion assemblies of the illustrated conversion machine 14 
include a forming assembly 30, a feeding assembly 32 and a severing assembly 
S4. all of which ara mounted in and/or are supported by the housing 26. The 
Illustrated forming assembly 30 includes a shaping chute 36 and a forming 
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member 34 for faldlr\g Ihe lateral edge porttoiw of the sheet matettel inwardly to 
form a pair of laterally spaced pUlow portions of a strip of cushioning 40. The 
feeding assembly 32. which In Ihe Wuslrated cmbodfrnont Includes a pair of 
cooperating gear-Dke members 41 and 42. pulls the sheet material Into and 

« through the fbrnilng assembly 30, connects or coins the sheet mat^al through 
the central band portion to maintain the cushioning integrity of the cushioning strip 
40 and pad 16 and pushes the strip of cushioning 40 toward the severing 
assembly 34. The severing assembly 34 severe or cuts the cushioning strip 40 to 
form the discrete cushioning pads 16 of a desired length. The severing assembly 

10 34 may be omitted If a dunnage product or pad 16 may be separated thxn the 
strip of cushioning 40 in another way, for example by supplying perforated sheet 
material such that a dunnage product 16 may be severed from the strip of 
cushioning 40 by tearing. For lurther details of the illustrated and aimilar cushlon- 
productng or cushioning conversion machines, reference may be had to U.S. 

16 Patent No. 5,123.889 and pubDshed PCT Application No. US96«19109. 

In the Illustrated en^bodbnent. the operation of the cushioning conversion 
machine 14 Is controlled by a control bar SO which can be grasped from either 
side of the packaging system 10. The oonfrd l>ar 50 ts movable to a firet position 

30 for activating the feeding assembly 32 to move the sheet material through the 
machine 14 and to a seoond posiOon for activating the severing assembly 34 to 
sever a discrete cushlonlno pad 16 from the atrip of cushioning 40. Preferably, 
the oonUol bar 50 Is biased to a neutral posRIon between the fust and seoond 
positions, the neutral position deadivaBng the feeding assembly 32 and the 

25 severing assembly 34. Other mettiods and arrangements may be used to control 
operation of the machine 14. 

At the downstream end of the cushioning conversion machine 14 a 
discharge assembly 52 directs the dunnage product 16 out of the housing 2B to 
90 the shelf assembly 17. The discharge assembly 52 comprises a curved discharge 
chute 54 for directing the strip of cushioning 40 and the dunnage pad 1 0 from an 
upwardly opening outlet of the madiine 14 toward tlio stieif assembly 17. The 
width of the discharge chute 54 is smaller than the width of the housing 28, 
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Inasmuch as the width of the strip 40 or pad 18 that enters the dlschaiBe chute 54 
is considerably less than the width of the sheet material enlertng the housing 28. 
As the severing assembly 34 severs a dunnaae pad 16 from the strip of 
cushioning 40. the discharge chute 64 deposits the pad on the shelf assembly 17. 

In tha preferred embodiment, the shelf assembly 17 Includes a packaging 
shelf or platform 60. The packaging shelf 60 may support the pad 16 directly or 
the packagb^ shelf 60 may support a box. bin, carton or other container, and the 
pads may be deposited Into the container. The paclcaging shelf 60 has a wUth 
that is preferably not greater ttian the width of tho housing 28 orihe wdth of the 
stand 12 80 that the packaging shelf 60 does not extend therebeyond (the width 
dimension extending between the right and tell skies of the system 10 as shown 
in Fig. 2). A narrow width Id desirable to minimize the overall size of the system 
10 and the amount of space that it occupies, and Improves the portability of the 
system 10. 

To further enhance the portabOity and flexibility of the system 10« the 
packaging shelf 60 is pivotally connected at an Inner end to the stand 12 while the 
other or outer end is supported by a collapsible support or supports 62 that are 
connected between the packaging shelf 60 and the stand 12. In the Illustrated 
preferred packaging system 10, the packaging shelf 60 is substantially horizontal 
in an extended posUk>n and retracts ttirough ninety degrees (90'') to lie 
substantially parallel and adjacent to the vertical framing of the stand 12. In some 
packaging situatkins, K may be desirable to operate the cushioning converskxi 
machine 14 without extending the packaging shelf 60, such as if a single dunnage 
pad 16 is needed or if a container into which the dunnage product will be placed 
does not need to be raised to the level of the packaging shelf 60. Furthermore, 
retracting the packaging shelf 60 trims the profile of the packaging system 10, 
therebyenabling the packaging system 10 to occupy less space and adding to the 
ease^wilh which the packaging system 10 may be transported. 

In additton, although In the Illustrated embodiment the packaging shelf 60 
is rectangular and rIgkJ. variations in the size, shape arxi materials used to form 
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the packaging shelf are also enaxnpessed by the present InvenUoa For 
example, alols or holes may extet In the packaging shelf 60 to reduce the weight 
and anwirnt of material whHe providing a substantially rigid support surface or 
platfbm) for supporting thereon a dunnage pad 18 or container. As another 
, example, the packaging shelf 60 may be fonned of a piece of ctoth^ material 
attached to and supported by support members plvotally extending between the 
stand 12 and the collapsible supports 62. 

In summaiy. because the packaging shelf 60 to Integrated into the 
10 packaging system 10. the packaging shelf 60 is readily available fx use wHh the 
machine 14, and yet. in the prefened embodiment, the retractable packaging 
shelf 60 is compactly stowable for transport or vifhen not In use. In either case, 
however, the integration of the packaging shelf 60 into the system 10 does not 
encumber the portability of the system. An addillonal beneflt of the Invention is 
IS that the packaging Shelf 60 b easily transported with the system and cannot be 
accklently misplaced therefrom. 


/Vjtxxjrdtng to another embodiment of the Inventton not shown, the system 
1 0 may include a plurality of packaging shelves 60 at different heights and/or on 

20 different sWes of the stand 1Z In this arrangement, the dischango chute 54 Is 
preferably movable, such as by rotation, to discharge dunnage pads 16 to each 
packaging shelf 60. In this vray a plurality of packaging stations could be served 
by a single cushioning conversion madiine 14. In addition, different types of 
packaging could be perfomied at each packaging station. For example, one 

u packaging station could indude a relatively high packaging shelf 60. another 
packaging station could include a relatively low packaging shelf 60 for supporting 
a taller container thereon, and a tWid packaging staKon couW be used primarily 
with the packaging shelf 60 retraded and the dunnage pads 16 delivered to a 
container resting on the floor. SuCh an anangemenl would provide increased 

ao flexibility In the packaging system 10 to meet the needs of a variety of packaging 
sltuatlona. 
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In an alternative embodiment of the Invention fliustrated in Rg. 3, a 
oonveTsion machine 1 14 Is aupported by a stand 1 12 in a horizontal orientation 
and a packaging ahelf 160 Is Integrally connected to a side of the stand 1 12 eo as 
to support dunnage pads discharged frorh a discharge chute 154 at the exit end 
of the conversion machine 114. A dunnage pad which la severed from the strip of 
cushioning fomed by the machine wHl fall by gravity to the packaging shelf 160. 
The stand 112 includes a base 170 from v4\Ich a pair of uprights or posts 172 
extend vertlcalty. The machine 1 14 is mounted on and between the posts In a 
well known manner. The packaging shelf 160 Is supported in cantllever-Gke 
fashion from the posts by brackets 174. 176 and 178. The shelf and brackets 
prefsfably are linked together so that they can be collapsed to retract the shelf to 
an otit-cf4he way position beneath the machine. 

Another anrangen^t Is shown In Figs. 4 and 5 wherein a oonveralon 
machine 214 is supported atop a stand 212 in a horizontal orientaUon and a 
packaging shelf 260 is Integrally connected to a side of the stand 212 so as to 
support dunnage pads discharged from a dfscharge chute 254 at the exit end of 
the conversion machine 214. A dunnage pad which is severed from the strip of 
cushioning formed by the machine will fall by gravity to the packaging shelf 260. 
The stand 212 may be a table or cabinet having a top surface on which the 
machine ts supported. The packaging shelf 260 la supported in cantilever-like 
fashton from a side of the stand by one or more L-bnackets 274. AHemathrely, 
collapsible supports may be u^ed as in the manner Illustrated in Figs. 1 and 2, so 
that the shelf may be rstraded against a skle of the stand. 

Although the invention has been shown and descn1>ed with respect to a 
certain preferred embodiment or embodiments, equivalent alterations and 
modifications will occur to othen^ skilled in the art upon reading and understanding 
this spedficatlon and the annexed drawings. In particular regard to the various 
funcfipns perfonmed by the above described integers (components, assemblies, 
devices, oompositioris, etc.), the temis (including a nsferenoe to a "means*) used 
to describe such integers are intended to correspond, unless otherwise indicated, 
to any integer which performs the specified functkin of the described Integer (l.a., 
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thai is functionally equivatertt). even though not structurally equivalent to the 
disclosed atructure which performs the fiincBon In the herelr^ aiuetrated exemplary 
embodiment or embodiments of the Invention. In addition, while a particular 
feature of the invention may have been described above wHh respect to only one 
of several Wusirated embodiments, such faatur* may b© eombincdyth one er 
more other features of the other embodiments, as may be desired and 
advantageous for any given or particular application. 
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\Miat 16 claimed Is: 


1. An integrated, self-contained packaging system comprising: 

a cushioning conversion machine having conversion assemblies 
supported within a housing for converting sheet material Into a rela^ely lower 
density dunnage product: 

a stand for siQ>porting the housing; and 

an integral padcaglng shelf connected to the stand. 

2. A packaging system as set forth in daim 1 , wheneln the padcaglng 
shelf Is retractable to lay substantially adjacent the stand. 

3. A packaging system as set forth in daim 1, wheiBln the cushioning 
conversion machine Is oriented in a substantially vertical position. 

4. A packaging system as set forth In daim 1 , wtierein the padcaglng 
shelf has a width that is substantially equal to or less than the width of the stand. 

5. A method of-making a dunnage product w>tb a nsckaglng system 
indudlng a stand and a cushioning converston machine having conversion 
assemblies contained within a housing for converting a sheet material into a 
relatively lower densrty dunnage product the housing toeing supported by the 
stand, and a packaging shelf integrally connected to the stand, the methcxl 
comprising the steps of. 

supplying the sheet material to the cushioning conversion machine; 
moving the packaging shelf from a verfical retracted position to a 
horizontal extended position; 

converting the sheet material into a relatively lower density dunnage 

produdr and 

depositing the dunnage product on the packaging shelf. 
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6. A method as set forth in daim 5. wherein the oonveiiing step Is 
accomplished with by a cushioning conversion machine which is oriented in a 
eubstanGaHy vertical position. 

7. A method as set forth in dalm 5, whenein the supplying step 
Includes supplying sheet material that ts btodegradabie, recyclable and composed 
of a renewable resource. 

8. A method as set forth in dalm 7. wherein the supplying step 
includes supplying a sheet material having one or more plies of Icrafl paper. 

9. A method as set forth in dalm 5, wherein the depositing step 
indudes depositing the dunnage product into a container supported on the 
packaging shelf. 

10. A method as set forth in dalm 5. further comprising the step of 
moving the packaging shelf from the horizontal extended position to the verUcaf 
retracted position. 

11. A method as set forth in daim 5. further comprising the step of 
moving the packaging system to a second packaging location. 

12. A packaging system generally as herein described, with 
reference to or as illustrated in the accompanying drawings. 

13. A method generally as herein described, with reference to or 
as illustrated in the accompanying drawings. 
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